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CLAIMS 



What is claimed is: 



1. A diffraction grating for diffracting optical signals, 



comprising : 

a substrate; and 



a layer of material having a first surface adjacent the 




substrate and a second surface, ^tfre layer of material having a 
grating profile designed to difefract one or more input optical 
signals as one or more output/optical signals over a wavelength 
range of at least about 30nmv within which the diffraction grating 



is substantially polarisation insensitive. 




2. The diffraction grating of claim 1, wherein: 

/ 

the one or mo/re input optical signals incident on the layer 

7 

of material includes a polychromatic signal. 



3. The /diffraction grating of claim 1, wherein: 

the one or more input optical signals incident on the 

reflective material includes a plurality of narrowband optical 

signals/ 
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4. The diffraction grating of claim ^ wherein: 
the one or more input optical y*signals comprises a 

polychromatic signal lncident^t'he secc^tid surface of the layer of 

material; and 

the one or more output optical signals comprising at least 
two demultiplexed narrowband /Optical signals. 



5. The dif f raction^grating of claim 1, wherein: 
the one or more ingot optical signals comprises a plurality 
of narrowband opticayfeignals incident^the second surface of the 
layer of material ;/and 

the one or more output optical signals forming a multiplexed 
polychromatic signal . 



6. Thfe diffraction grating of claim 1, wherein: 
the output optical signals include transverse electric and 
transverse magnetic polarization states, each transverse electric 



// 



and transverse magnetic polarization state having at least 60% of 
the pjower of a corresponding transverse electric and transverse 
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magnetic polarization state of the one or mgre input optical 
signals, respectively. 

7. The diffraction grating ofy&laim 1, wherein: 
the diffraction grating has an efficiency of at least 60% 
over the wavelength range. 




8. The diffraction grating of claim 1, wherein: 

the output optical signals include transverse electric and 

/ 

transverse magnetic polarization states, each transverse electric 
and transverse magnetic polarization state having at least 80% of 



the power of a corresponding transverse electric and transverse 

/ 

magnetic polarization state, respectively, of the one or more 
input optical signals. 



9. They diffraction grating of claim 1, wherein: 
the diffraction grating has an efficiency of at least 80% 
over the /wavelength range. 
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10. The diffraction grating of ofaim 1, wherein: 
the wavelength range includes at/least one of the C-band and 
L-Band wavelength ranges; 

the output optical signals^include transverse electric and 
transverse magnetic polarisation states; and 

the loss of the transverse electric polarization state and 

/ 

the loss of the transverse magnetic polarization state, relative 
to the power level cuE corresponding transverse electric and 
transverse magneto/polarization states of the one or more input 
optical signals, /respectively, are substantially equal at one or 
more wavelengths approximately in the wavelength range. 
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\ 



11. The diffraction grating of cl^fm 1, wherein: 
the output optical signals include ^transverse electric and 
transverse magnetic polarization states; and 

\ \\ x \ 

\ for v each x output optical signal/ the difference between the 
loss of the transverse electric polarization state and the loss 
of^the transverse magnetic polarization state, relative to the 
power level of corresponding transverse electric and transverse 



magnetic polarization states of the one or more input optical 
signals, respectively, is /less than approximately 20% loss. 





/"'"^ 12. The diffraction grating of claim 1, wherein: 



X 



the output optical signals include transverse electric and 

^ . // 

transverse magnetic ^polarization states; and 

for each output optical signal, the difference between the 



loss of the transverse electric polarization state and the loss 

/ 

of the transverse/ magnetic polarization state, relative to the 
power level of corresponding transverse electric and transverse 

I 

magnetic polarization states of the one or more input optical 
signals, respectively, is less than approximately 10% loss. 
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13. The diffraction grating of cJ^Tim 1, wherein: 
the wavelength range includes at J/east one of the C-band and 

L-band wavelength ranges. 

14. The diffraction gracing of claim 1, wherein: 
the number of output optical signals is at least 8 
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1 15. A method of communicating optical signals, comprising: 

2 receiving one or more input opt icajf signals; and 

3 diffracting the one or more input Optical signals into one 
V* L or more output optical signals over a y^&velength range of at least 
b\/r 30nm, polarization states for the/one or more output optical 



6 Jf\\ signals having power levels that a/e substantially the same as the 

7 power levels of corresponding polarization states of the one or 

8 .j^ more input optical signals 




1 m 16. The method of daaim 15, wherein: 

2 M the output optical signals include transverse electric and 

3 iy transverse magnetic polarization states, each transverse electric 

4 G and transverse magnetic: polarization state having at least 60% of 

3 / 

5 the power of a corresponding transverse electric and transverse 

6 magnetic polarization state, respectively, of the one or more 

7 input optical signals. 



1 17. The method of claim 15, wherein: 

2 the efficiency of the diffracting of the one or more input 

3 optical signals is at least 60% over the wavelength range. 
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18. The method of claim 15, where; 

the output optical signals includef^transverse electric and 
transverse magnetic polarization statues, each transverse electric 
and transverse magnetic polarization state having at least 80% of 
the power of a corresponding transverse electric and transverse 
magnetic polarization stated respectively, of the one or more 
input optical signals ov£r . 



19. The method^of claim 15, wherein: 

/ 

the efficiency of the diffracting of the one or more input 
optical signalsifis at least 80% over the wavelength range. 
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20. The method of claim 16, where 

the wavelength range includes atyfeast one of the C-band and 
L-band wavelength ranges; 

the output optical signals include transverse electric and 
transverse magnetic polarization states; and 

the loss of the transverse electric polarization state and 
the loss of the transverse/magnetic polarization state, relative 
to corresponding transverse electric and transverse magnetic 

/ 

polarization states ©f the one or more input optical signals, 
respectively, are substantially equal at one or more wavelengths 

/ 

approximately wMihin the wavelength range. 
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21. The method of claim 15, wherein; 

the output optical signals include transverse electric and 
transverse magnetic polarization statesjr and 

for each output optical signal, thus difference between the 
loss of the transverse electric polamzation state and the loss 
of the transverse magnetic polarization state, relative to the 
power level of corresponding transverse electric and transverse 

/ 

magnetic polarization states ©T the one or more input optical 
signals, respectively, is less than approximately 20% loss. 

22. The method of /claim 15, wherein: 

the output opticalysignals include transverse electric and 
transverse magnetic polarization states; and 

for each outpi^optical signal, the difference between the 
of the transverse electric polarization state and the loss of the 



transverse magnetic polarization state of the output optical 
signals, relati/ve to the power level of corresponding transverse 
electric and^transverse magnetic polarization states of the one 

/ 

or more ip>ut optical signals, respectively, is less than 
approximately 10%. 



49 
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23. The method of claim 15, Wherein: 

the wavelength range include/f at least one of the C-band and 
L-band wavelength ranges. 




24. The method of ci:aim 15, wherein: 

the one or more output optical signals comprise at least 8 
output optical signaJ 
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25. A diffraction grating, compris 
a substrate; and 




j neans, as sociated with the subst^te, for receiving one or 
more input optical signals directed/ towards the substrate and 
diffracting the one or more input ODtical signals into one or more 
output optical signals over a waVfelength range of at least 30n m, 
the diffraction grating beifng substantially polarization 
insensitive over the wavelength range. 

26. The diffraction grating of claim 25, wherein: 
the one or more output optical signals include transverse 
electric and transverse magnetic polarization states, each 
transverse electricpnd transverse magnetic polarization state 
having at least 6o£ of the power of a corresponding transverse 
electric and transverse magnetic polarization state, respectively, 
of the one or more input optical signals. 



27. Tlfe diffraction grating of claim 25, wherein: 

/ 

the da/f fraction grating has an efficiency of at least 60% 



over the iwavelength range. 
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28. The diffraction grating of cJ^Lm 25, wherein: 

the one or more output optical signals include transverse 
electric and transverse magnetic^>olarization states, each 
transverse electric and transvej/se magnetic polarization state 
having at least 80% of the poorer of a corresponding transverse 
electric and transverse magx^ric polarization state, respectively, 
of the one or more inpu£ optical signals. 

29. The diffmction grating of claim 25, wherein: 

the diffraction grating has an efficiency of at least 80% 
over the waveJrength range. 
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30. The diffraction grating of cla^m 25, wherein: 

the wavelength range includes at l^ast one of the C-band and 
L-Band wavelength ranges; 

the output optical signals Jhclude transverse electric and 
transverse magnetic polarization states; and 

the loss of the transverse electric polarization state and 
the loss of the transvers'edagnetic polarization state, relative 
to the power of the transverse electric and transverse magnetic 
polarization states, respectively, of the one or more input 
optical signals a^e equal at one or more wavelengths approximately 
within the wav/elength range. 
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31. The diffraction grating of claim 2b/< wherein: 
the one or more output optical signals ^iclude transverse 
electric and transverse magnetic polarisation states; and 

for each output optical signal, th^e difference between the 
loss of the transverse electric polarization state and the loss 
of the transverse magnetic polarization state, relative to the 
power of corresponding transverse^electric and transverse magnetic 
polarization states of the oi/or more input optical signals, 
respectively, is less than/approximately 20% loss. 



32. The diffraction grating of claim 25, wherein: 
the one or mor^output optical signals include transverse 
electric and transverse magnetic polarization states; and 



for each oi^pput optical signal, the difference between the 
loss of the transverse electric polarization state and the loss 



of the transverse magnetic polarization state, relative to the 
power of tine transverse electric and transverse magnetic 
polarization states of the one or more input optical signals, 
respectively, is less than approximately 10% loss. 
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33. The diffraction grating of cMira 25, wherein: 
the wavelength range includes at^east one of the C-band and 
L-Band wavelength ranges. 



34. The diffraction grafting of claim 25, wherein: 
the diffraction grating is capable of diffracting at least 
8 output optical signals/over the wavelength range. 
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35. A diffraction grating, comprising: 
a reflective material having ablaze 



fsurface with a blaze^ 



angle be tween abou t 27 deg rees a nd abq at 3 9 degrees; and 

an optically transmissive material disposed adjacent the 
reflective material and having an'' index of refraction (n) , wherein 



the blazed surface of the reflective material has approximately 



(500+110) *n number of grooves /per millimeter 




36. The diffraction g/rating of claim 35, wherein: 

the number of grooves per millimeter for the reflective 



material is between about 710 and about 790; 



/ 



the index of refraction of the optically transmissive 
material is between/about 1.44 and about 1.64; and 

the blaze angle is between about 27 and about 32 degrees, 




37. The ^diffraction grating of claim 35, wherein: 
the diffraction order associated with the lowest loss is the 
first orde^ 
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38. The diffraction grating of claoa 35, wherein: 
the number of grooves per mill^aeter for the reflective 
material is between about 850 anc^^bout 950; 

the index of refraction off the optically transmissive 
material is between about 1 .jfi and about 1.64; and 

the blaze angle is between about 31 and about 34 degrees 



39. The diffraction grating of claim 35, further comprising: 

the number of grooves per millimeter for the reflective 

material is betvie&n about 950 and about 1050; 

f 

the index j>t refraction of the optically transmissive 
material is l^tween about 1.44 and about 1.64; and 

the blaze angle is between about 34 and about 39 degrees 
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40. A diffraction grating, comprising 

a reflective material having a sio^soidal surface; and 
an optically transmissive material disposed adjacent the 
reflective material having an index of refraction (n) , wherein the 
sinusoidal surface of the reflective material has a groove depth 



of approximately (500±110)*n jm nanometers and approximately 
(685±40)/n number of grooves^ 




41. The diffraction/ grating of claim 40, wherein: 



the number of grooves per millimeter for the reflective 

ft 

material is between a'bout 700 and about 800; and 

/ 

the index of /refraction of the optically transmissive 
material is betweln about 1.44 and about 1.64. 




42. The diffraction grating of claim 40, wherein: 

/ 

the groove depth for the reflective material is between 
about 420 add about 470; and 

the Index of refraction of the optically transmissive 
materia]/ is between about 1.44 and about 1.64. 
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43. The diffraction grating of cla^rti 40, wherein: 

the diffraction order associated \^fth the lowest loss is the 



first order, 



V 



44. The diffraction grating of claim 40, wherein: 
the reflective material is at least one of the following: 
gold material, aluminum material and silver material. 




45. The diffraction grating of claim 40, further comprising: 

Is 

a substantiality planar substrate on which the reflective 
material is former 
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46. A diffraction grating, comprising 
a reflective material having a blaze«a surface with a blaze 
angle between about 37 degrees and about 4 0 degrees; and 

an optically transmissive material disposed adjacent the 



reflective material having an index £f refraction (n) , wherein the 
blazed surface of the reflective material has approximately 
(200±40)*n number of grooves /per millimeter. 



47. The dif f raction^grating of claim 46, wherein: 
the number of grooves per millimeter for the reflective 
material is between abput 260 and about 340; and 



L 



the index of refraction of the optically transmissive 
material is between^bout 1.44 and about 1.64. 




48. The dif/fraction grating of claim 46, wherein: 



the diffraction order associated with the lowest loss is the 
fourth order. 



49. Thfe diffraction grating of claim 46, wherein: 
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the reflective material is atyffeast one of the following: 
gold material, aluminum material and silver material. 



50. The diffraction gmting of claim 46, further comprising: 
a substantially planar substrate on which the reflective 
material is formed. 
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51. A diffraction grating, comprising* 
a reflective material having a blazed^urf ace with a blaze 



angle between about 41 degrees_and abont 44 degrees; and 

an optically transmissive -mater^l disposed adjacent the 
reflective material having an index of refraction (n) , wherein the 
blazed surface of the reflective^ material has approximately 
(450±40)*n number of grooves per millimeter. 



52. The diffraction grating of claim 51, wherein: 

the number of grooves per millimeter for the reflective 



material is between abou>t 560 and about 640; and 



the index of refraction of the optically transmissive 
material is between about 1.44 and about 1.64. 



53. The dif fraction grating of claim 51, wherein: 
the dif fraction order associated with the lowest loss is the 
second order. 



54. Thefaif fraction grating of claim 51, wherein: 
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the reflective material is at lea^b one of the following: 
gold material, aluminum material awa silver material, 




55. The diffraction grayng of claim 51, further comprising: 
a substantially plan/r substrate on which the reflective 
material is formed. 
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56. A diffraction grating, comprisii 

a reflective material having a blaz^l surface with a blaze 
angle between about 68 degrees and ajpout 7 6 degrees; and 

an optically transmissive material disposed adjacent the 
reflective material having an indejf of refraction (n) , wherein the 
blazed surface has approximately (200±20) *n number of grooves per 
millimeter . 



57. The diffraction grating of claim 56, wherein: 

the number of grooves per millimeter for the reflective 

material is between /^about 180 and about 220; and 

the index of/f refraction of the optically transmissive 

material is approximately 1.0. 



58. The jdif fraction grating of claim 56, wherein: 
the diffraction order associated with the lowest loss is the 
fifth order. 
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59. The diffraction grating of ^faim 56, wherein: 
the reflective material is at jfeast one of the following: 
gold material, aluminum materia]^ and silver material. 




60. The diffraction abating of claim 56, further comprising: 



a substantially pjranar substrate on which the reflective 
material is formed. 
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61. A diffraction grating, comprising: 

a reflective material having a blamed surface with a blaze 
angle between about 50 degrees and ^bout 56 degrees; and 

an optically transmissive material disposed adjacent the 
reflective material having an inde^fof refraction (n) , wherein the 
blazed surface of the reflectfve material has approximately 
(250130) *n number of grooves/per millimeter. 



1 > 

rfj 

2 i 

3 3 

4 M 
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62. The dif f raction^grating of claim 61, wherein: 
the number of grooves per millimeter for the reflective 
material is between about 220 and about 280; and 

/ 

the index of refraction of the optically transmissive 
material is approximately 1.0. 



1 
2 
3 



63. The diffraction grating of claim 61, wherein: 

the diffraction order associated with the lowest loss is the 



fourth order J 
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64. The diffraction grating ®f claim 61, wherein: 
the reflective material is £t least one of the following: 
gold material, aluminum material and silver material. 
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65. A wavelength division device/ comprising: 
a plurality of first coupling components for supporting a 

plurality of a signal carrier; 

a second coupling component /Sisposed adjacent at least one 

of the first coupling component^rfor supporting a signal carrier; 

and 

a diffraction grating xSisposed relative to and in optical 
communication with signal carriers coupled to the first and second 
coupling components so a^ to diffract one or more input optical 
rays within the wavel^gth division device as a plurality of 
output optical rays lor emission from the wavelength division 
device over a waveLength range of at least approximately 30nm, 
within the wavel^gth range the wavelength division device is 
substantially polarization insensitive. 
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66. The wavelength division device/of claim 65, wherein: 

the one or more input optical signa/fs comprises at least one 
polychromatic signal; 

the one or more output optical Signals comprises a plurality 
of narrowband optical signals; &rid 

the wavelength divisiory^evice performs a wavelength 
division demultiplexing operation. 



67. The wavelength division device of claim 65, wherein: 
the one or more input optical signals comprises a plurality 

of narrowband optical/signals; 

the one or more//output optical signals emitted from the 

wavelength division device comprises a polychromatic signal; and 



the wavelength division device performs a wavelength 
division multiplexing operation. 



68. The wavelength division device of claim 65, wherein: 



the wavelength division device has a polarization dependent 
loss of less' than approximately 1 dB over the wavelength range, 
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69. The wavelength division device/of claim 65, wherein 
the wavelength division device hasyfi polarization dependent 

loss of less than approximately 0.5 djr over the wavelength range. 

70. The wavelength division device of claim 65, wherein 
the number of output optical rays comprise at least 8. 



71. The wavelength division device of claim 65, wherein 
the diffracted oujtput optical rays include transverse 
electric and transverse magnetic polarization states, each 
transverse electric^and transverse magnetic polarization state 
having at least 60S of the power of a corresponding transverse 

/ 

electric and transverse magnetic polarization state, respectively, 
of the one or do re input optical signals. 



72. Th^// wavelength division device of claim 65, wherein 
the diffraction grating has an efficiency of at least 60% 
over the wavelength range. 
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73. The wavelength division devioe of claim 65, wherein 
the diffracted output optical yrays include transverse 
electric and transverse magnetic^olarization states, each 
transverse electric and transversa magnetic polarization state 
having at least 80% of the pow^x of a corresponding transverse 
electric and transverse magnetic polarization state, respectively, 
of the one or more input ioptical rays. 



74. The wavelength division device of claim 65, wherein 
the diffraction grating has an efficiency of at least 80% 
over the wavelength range. 
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75. The wavelength division device of claim 65, wherein 

the wavelength range includes ajf least one of the C-band 
wavelength range and the L-band wavelength range; 

the diffracted output optical rays include transverse 
electric and transverse magnetic polarization states; and 

the loss of the transverse electric polarization state and 

j 

the loss of the transverse magnetic polarization state, relative 



to power levels of corresponding transverse electric and 
transverse magnetic polarization states, respectively, of the one 



or more input optical ^ignals are substantially equal at one or 
more wavelengths approximately within the wavelength range. 
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76. The wavelength division device pi claim 65, wherein: 
the diffracted output optical raws include transverse 
electric and transverse magnetic polarization states; and 

for each output optical signal, jhe difference between the 
loss of the transverse electric polarization state and the loss 
of the transverse magnetic polarisation state, relative to power 
levels of corresponding transverse electric and transverse 
magnetic polarization states,/respectively, of the one or more 
input optical signals is less than approximately 20% loss. 
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77. The wavelength /division device of claim 65, wherein: 
the diffracted output optical rays include transverse 
electric and transverse magnetic polarization states; and 

for each output^ptical signal, the difference between the 
loss of the transverse electric polarization state and the loss 



/? 



// 



of the transverse magnetic polarization state, relative to power 



levels of corresponding transverse electric and transverse 

Ft 



magnetic polari/zation states, respectively, of the one or more 
input opticalyysignals is less than approximately 10% loss. 
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78. The wavelength division mevice of claim 65, wherein 
the wavelength range include^fat least one of the C-band and 
L-band wavelength ranges. 
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79. A method of performing an operation on an optical 
signal, comprising : 

receiving one or more input optical signals; 

/ 

diffracting the one or more input optical signals into a 

plurality of output optical signaL^f each output optical signal 

having a distinct wavelength and/being diffracted at a distinct 

angle within a wavelength rawqe of at least 30nm and having 

/ 

polarization states whose power levels are substantially the same 



as power levels of corresponding polarization states of the one 
or more input optical signals; and 

coupling each output optical signal onto a distinct carrier. 



80. The method^of claim 79, wherein: 

the one or mor<e output optical signals include transverse 
electric and transverse magnetic polarization states, each 



transverse elecuric and transverse magnetic polarization state 
having at leasty 60% of the power of a corresponding transverse 
electric and transverse magnetic polarization state, respectively, 
of the one o/r more input optical signals. 
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81. The method of claim 79, wherein: 

the efficiency of the dif f ractir^g of the one or more input 
optical signals is at least 60% owr the wavelength range. 

82. The method of claim 1/9, wherein: 

the one or more output optical signals include transverse 
electric and transverse m/gnetic polarization states, each 
transverse electric and transverse magnetic polarization state 
having at least 80% of t/he power of a corresponding transverse 
electric and transverse^magnetic polarization state, respectively, 
of the one or more input optical signals. 



3. The method of claim 79, wherein: 



the efficiency of the diffracting of the one or more input 
optical signals /is at least 80% over the wavelength range. 
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84. The method of claim 79, wherein: 

the wavelength range includes at^-east one of the C-band and 
L-band wavelength ranges; / 

the one or more output opti/al signals include transverse 
electric and transverse magnetic polarization states; and 

the loss of the transverse electric polarization state and 
the loss of the transverse magnetic polarization state, relative 
to power levels of corresponding transverse electric and 
transverse magnetic po^rization states of the one or more input 
optical signals, respectively, are substantially equal at one or 
more wavelengths approximately within the wavelength range. 
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85. The method of claim 79, whereiry 

the one or more output optical sigcrals include transverse 
electric and transverse magnetic poLarization states; and 

for each output optical signal/ the difference between the 
loss of the transverse electric polarization state and the loss 
of the transverse magnetic polarization state, relative to power 
levels of corresponding transverse electric and transverse 
magnetic polarization stated of the one or more input optical 
signals, respectively, aidless than approximately 20%. 




86. The method off claim 79, wherein: 

the one or more output optical signals include transverse 
electric and transverse magnetic polarization states; and 

for each output optical signal, the difference between the 
loss of the transvprse electric polarization state and the loss 
of the transverse/magnetic polarization state, relative to power 
levels of corresponding transverse electric and transverse 
magnetic polarization states of the one or more input optical 
signals, respectively, is less than approximately 10%. 
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87. The method of claim 79, wherein: 

the wavelength range includes it least one of the C-band and 
L-band wavelength ranges. / 

88. The method of claim? 79, further comprising: 
collimating the diffracted output optical signals. 

89. The method off claim 79, wherein the diffracting 
comprises: / 

diffracting the pne or more input optical signals into at 
least 8 output opti/al signals. 
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90. A wavelength division device, comprising: 

a means for receiving one or more /nput optical signals; 



a means for diffracting the one/ or more input optical 
signals into a plurality of output oplrical signals, each output 
optical signal having a distinct wavelength and being diffracted 
at a distinct angle within a wavelength range of at least J30nm and 
having polarization states whosje power levels are substantially 



the same as power levels of polarization states of a corresponding 
one of the one or more inpjjxt optical signals; and 

a meaj^3^f^ output optical signal onto a 

distinct carrier. 




91. The wavelength division device of claim 90, wherein: 
the one or more' output optical signals include transverse 
electric and transverse magnetic polarization states, each 
transverse electr/ic and transverse magnetic polarization state 
having at least#60% of the power of a corresponding transverse 

electric and transverse magnetic polarization state, respectively, 

II 

of the one or/ more input optical signals. 
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92. The wavelength division devic^^f claim 90, wherein 
the efficiency of the diffracting ojf the one or more input 

optical signals is at least 60% over/the wavelength range. 

93. The wavelength division^aevice of claim 90, wherein: 
the one or more output optical signals include transverse 

electric and transverse mag^tic polarization states, each 
transverse electric and tran&verse magnetic polarization state 



having at least 80% of the power of a corresponding transverse 
electric and transverse magnetic polarization state, respectively, 
of the one or more inpu4 optical signals. 



94. The wavelength division device of claim 90, wherein: 
the efficiency /of the diffracting of the one or more input 
optical signals is/rat least 80% over the wavelength range. 
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95. The wavelength division devi/e of claim 90, wherein: 

the wavelength range includes at^Least one of the C-band and 
L-band wavelength ranges; 

the one or more output optical signals include transverse 
electric and transverse magnetic polarization states; and 

the loss of the transversa electric polarization state and 



the loss of the transverse magnetic polarization -state, relative 

/ 

to power levels of corresponding transverse electric and 



transverse magnetic polarization states, respectively, of the one 
or more input optical sjjgnals are substantially equal at one or 
more wavelengths appr^cimately within the wavelength range. 
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96. The wavelength division device of cpaim 90, wherein: 

the one or more output optical signalsXnclude transverse 

electric and transverse magnetic polarization states; and 

for each output optical signal, the^if f erence between the 

loss of the transverse electric polar/zation state and the loss 

of the transverse magnetic polarization state, relative to power 

levels of corresponding transverse electric and transverse 

/ 

magnetic polarization states o£ the one or more input optical 



signals, respectively, is less than approximately 20 



97. The wavelength division device of claim 90, wherein: 



the one or more output optical signals include transverse 

/ 



electric and transversa magnetic polarization states; and 

/ 

for each output optical signal, the difference between the 
loss of the transverse electric polarization state and the loss 
of the transverse magnetic polarization state, relative to power 
levels of corresponding transverse electric and transverse 
magnetic polarisation states of the one or more input optical 
signals, respectively, is less than approximately 10%. 
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98. The wavelength division device o£ claim 90, wherein: 
the wavelength range includes at lea^t one of the C-band and 

L-band wavelength ranges. 

99. The wavelength division /Sevice of claim 90, wherein; 
the number of output optical signals is at least 8. 



100. The wavelength division device of claim 90, further 
comprising: 

a means for collima^ing the diffracted -output optical 
signals . 
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101. A wavelength division device, comncising: 
a plurality of first coupling compgments, each first 
component being capable of receiving a /distinct carrier for 
carrying a signal; 

a second coupling component disposed adjacent the first 
coupling components and capable of /receiving a distinct carrier 




/ 



for carrying one or more signals 7 ; and 

a diffraction grating opyically coupled to each carrier 



received by the first and second coupling components, comprising: 



/ 



a blazed reflective material having a number of grooves 
per millimeter and a blazed angle between about 27 degrees and 
about 39 degrees; and 

an optically^transmissive material disposed adjacent 
the reflective materia^, having an index of refraction (n) , wherein 
the number of grooves is approximately equal to (500±110)*n. 
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102. The wavelength division device oS^claim 101, wherein: 
the index of refraction of the opjn.cally transmissive 
material is between about 1.44 and abqj&t 1.64; 

the number of grooves per millifneter on the diffraction 
grating is between about 710 and a£>out 790; and 

/ 

the blaze angle is between affoout 27 degrees and about 32 
degrees . 



wherein; 





103. The wavelength division device of claim 101, wherein:, 



the diffraction order associated with the lowest loss is the 




first order. 



104. The wavelength division device of claim 101, wherein; 
the index of// ref raction of the optically transmissive 
material is between about 1.44 and about 1.64; 

// 

the number/of grooves per millimeter on the diffraction 
grating is between about 850 and about 950; and 

the blaz ; e angle is between about 32 degrees and about 34 
degrees . 
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105. The wavelength division device of claim 101, wherein: 
the index of refraction of tine optically transmissive 
material is between about 1.44 a/nd about 1.64; 



the number of grooves 
grating is between about 9 

the blaze angle is be 
degrees . 




millimeter on the diffraction 



and about 1050; and 



en about 34 degrees and about 39 
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106. A wavelength division device, comprising: 
a plurality of first coupling components, each first 

component being capable of receiving^/a distinct carrier for 

carrying a signal; 

a second coupling component /disposed adjacent the first 

coupling components and capable pi receiving a distinct carrier 

for carrying one or more signals; and 



a diffraction grating ^optically coupled to each carrier 
received by the first and sepond coupling components, comprising: 



a reflective macerial with a sinusoidal surface having 

a number of grooves per iriillimeter and a groove depth in nm; and 

// 

an optically transmissive material disposed adjacent 

a' 
/ 

the reflective material having an index of refraction (n) , wherein 

If* 

the number of grooves is approximately equal to (500±110)*n and 

/' 

i 

the groove depthfis approximately (685±40)/n. 
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107. The wavelength division device o£ claim 106, wherein: 
the index of refraction of the op^-cally transmissive 
material is between about 1.44 and 1.6/; and 



the reflective material of the diff fraction grating has a 
groove depth between about 42 0nm an& about 47 0nm. 



108. The wavelength divisidn device of claim 106, wherein; 
the diffraction order assoc/ated with the lowest loss is the 



first order. 



1 u 

2 m 

3 a 

4 



109. The wavelength division device of claim 106, wherein: 

/ 

the reflective material of the diffraction grating is at 



least one of the following: gold material, aluminum material and 
silver material. 



1 
2 
3 



110. The wavelength division device of claim 106, wherein: 
/ 

the diffraction grating includes a substantially planar 

/ 

substrate on which the reflective material is disposed. 
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111. The wavelength division/ device of claim 106, wherein: 
the index of refraction is between about 1.44 and 1.64; and 
the number of grooves per Millimeter is between about 700 
and about 800. 



u 

"'--i 

m 

m 
□ 

M 
M 

ru 
m 
a 
a 



Dallas2 725320 v 2, 34013.00028 



* 




Patent Application 
Attorney Docket No.: 34013-00028USPT 
Client Reference No.: D-99019 



112. A wavelength division device, comg^ismg: 
a plurality of first coupling comn^hents, each first 
component being capable of receiving a^ distinct carrier for 
carrying a signal; 

a second coupling component disposed adjacent the first 
coupling components and capable off. receiving a distinct carrier 
for carrying one or more signals; and 

a diffraction grating ^optically coupled to each carrier 
received by the first and second coupling components, comprising: 
a blazed ref l^^ive material having a number of grooves 
per millimeter and a blaze angle between about thirty-seven 
and about forty degrees; and 

an optic^ly transmissive material disposed adjacent 
the ref lect&ve material having an index of refraction (n) , 
wherein the number of grooves is approximately equal to 
(200±40/*n. 
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113. The wavelength division device of /claim 112, wherein; 
the diffraction order associated with fehe lowest loss is the 




fourth order, 



114. The wavelength division^device of claim 112, wherein; 
the reflective material comprises at least one of the 
following materials : gold materi^, aluminum material and silver 
material . 




115. The wavelengtiwdivision device of claim 112, wherein: 
the index of refraction is between about 1.44 and about 



1.64; and 




the number of /grooves per millimeter of the diffraction 



grating is between about 260 and about 340, 



1 

2 
3 



116. The /Wavelength division device of claim 112, wherein: 

/ 

the diffraction grating includes a substantially planar 
substrate . 
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117. A wavelength division device, comprising: 

a plurality of first coupling components, each first 

component being capable of receiving $ distinct carrier for 

carrying a signal; 

a second coupling component disposed adjacent the first 

/ 

coupling components and capable ot receiving a distinct carrier 
for carrying one or more signals; and 



/ 



a diffraction grating ^ptically coupled to each carrier 
received by the first and second coupling components, comprising: 

/ 

a blazed reflective material having a number of grooves 



per millimeter and/a blaze angle between about forty-one and 



/ 



about forty-fou'r degrees; and 



an optically transmissive material disposed adjacent 



the ref lecfcpve material having an index of refraction (n) , 
wherein the number of grooves is approximately equal to 
(450±40,Pn. 
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118. The wavelength division device of/claim 117, wherein 
the diffraction order associated with tme lowest loss is the 



second order, 



119. The wavelength division device of claim 117, wherein 

/ 

the reflective material of the^nif fraction grating comprises 

/ 

at least one of the following materials: gold material, silver 



material and aluminum material . 




120. The wavelength division device of claim 117, wherein 



/ 



the index of refraction is between about 1.44 and about 
1.64; and 

the number of grooves per millimeter on the diffraction 
grating is between /&bout 560 and about 640, 




121. The wavelength division device of claim 117, wherein 

/ 

the diffraction grating includes a substantially planar 
substrate . 
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122. A wavelength division device, comprising: 

a plurality of first coupling components, each first 

component being capable of receiving a^distinct carrier for 

carrying a signal; 

a second coupling component^&sposed adjacent the first 

coupling components and capable off receiving a distinct carrier 

for carrying one or more signals; and 



a diffraction grating /optically coupled to each carrier 
received by the first and sefcond coupling components, comprising: 



a blazed reflective material having a number of grooves 

/ 

per millimeter and a blaze angle between about sixty-eight and 

/ 

a eg 



about seventy-six degrees; and 



an optically transmissive material disposed adjacent 

the reflective material having an index of refraction (n) , wherein 

/ 

the number O/f grooves is approximately equal to (200+20) *n. 



123// The wavelength division device of claim 122, wherein 
the diffraction order associated with the lowest loss is the 



fiftw order, 
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124. The wavelength division device pf^claim 122, wherein: 
the reflective material of the diffraction grating comprises 

at least one of the following materials^? gold material, aluminum 

material and silver material. 



1 N 

2 ;J 

3 : = =j 

4 L 
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125. The wavelength division device of claim 122, wherein: 



the index of refraction is approximately one; and 



the number of grooves per millimeter appearing on the 
diffraction grating is/ between about 180 and about 220. 




126. The wavelength division device of claim 122, wherein: 



the diffraction grating includes a substantially planar 
substrate . 
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1 127. A wavelength division device, comprising: 

2 a plurality of first coupling components, each first 

3 component being capable of receiving a $9_stinct carrier for 
carrying a signal; 

a second coupling component deposed adjacent the first 
coupling components and capable of/receiving a distinct carrier 

7 Q for carrying one or more signal's; and 

8 y a diffraction grating optically coupled to each carrier 

9 ;J received by the first and se^rid coupling components, comprising: 

10 a blazed reflective material having a blazed surface 

T / 

11 u with a blaze angl£ between about fifty and about fifty-six 

12 f\j degrees; and 

13 Q an optically transmissive material disposed 

a / 

14 substantially adjacent the reflective material having an 

/ 

15 index of/ref raction, the reflective material having a number 

/ 

16 of grooves per millimeter being within a range approximately 

/ 

17 defined by the equation (250±30) *n, wherein n is the index 

/ 

18 of/ refraction of the optically transmissive material 
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128. The wavelength division device of clainrl27, wherein 
the diffraction order associated with the lj&west loss is the 



fourth order. 



129. The wavelength division device of claim 127, wherein 
the reflective material of the d/f fraction grating comprises 

at least one of the following materials : gold material, aluminum 

material and silver material, 



130. The wavelength/ division device of claim 127, wherein 

/ 

the diffraction gyrating includes a substantially planar 




substrate . 



131. The wavelength division device of claim 127, wherein 
the ind^x of refraction of the optically transmissive 

material is^approximately one; and 

th^^umber of grooves per millimeter appearing on the 

diffraction grating is between about 220 and about 280. 
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optical 



132. A communications system utilizii 
communication, comprising: 

a plurality of carriers; and 
a wavelength division device, comprising: 

a plurality of first coupling ypomponents, each first 
component coupling a distinct carrier for carrying at least 




one signal within the wavelength division device; 

a second coupling component disposed adjacent the first 




coupling a distinct carrier for 
within the wavelength division 



coupling components 
carrying one or more 
device; and 

a diffraction grating disposed relative to and in 

// 

optical communication with the carriers coupled to the first 
and second coupling components so as to diffract one or more 



/ 



input optical rays as a plurality of output op'tical rays 
over -^wavelength range of at least approximately 30nm, 
within the wavelength range the wavelength division device 
is/substantially polarization insensitive. 
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133. The communications system of claim^Ir32, wherein: 
the wavelength division device has a poLarization dependent 
loss of less than approximately 1 dB ewer the wavelength range. 



134. The communications system of claim 132, wherein: 

/ 

the wavelength division devdee has a polarization dependent 
loss of less than approximate]^ 0.5 dB over the wavelength range. 



135. The communications system of claim 132, wherein the WDM 

/ 

device further comprises: 

/ 

a collimating /lens assembly disposed between the first and 



second coupling^>mponents and the diffraction grating so as to 
collimate output optical rays emitted from the carriers coupled 



to the firsw components 
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136. The communications system of claim wherein: 
the output optical rays include transverse electric and 
transverse magnetic polarization states, eacja transverse electric 
and transverse magnetic polarization statue having at least 60% of 
the power of a corresponding transverse electric and transverse 
magnetic polarization state, respectively, of the one or more 
input optical rays. 




137. The communications system of claim 132, wherein: 



the diffraction grating has an efficiency of at least 60% 



over the wavelength ra&ige, 



138. The communications system of claim 132, wherein: 
the output^optical rays include transverse electric and 
transverse magnetic polarization states, each transverse electric 
and transverse magnetic polarization state having at least 80% of 
the power^of a corresponding transverse electric and transverse 
magnetie^polarization state, respectively, of the one or more 

/ 

input/Toptical rays . 
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139. The communications system of clajfm 132, wherein: 
the diffraction grating has an efficiency of at least 80% 
over the wavelength range. 



140. The communications system of claim 132, wherein: 
the wavelength range includes at least one of the C-band and 
L-band wavelength ranges. 




141. The communications system of claim 132, wherein: 

f 

the output optical rays include transverse electric and 
transverse magneti^Colarization states; and 

for each outraat optical signal, the difference between the 

/ 

loss of the transverse electric polarization state and the loss 

/ 

of the transverse magnetic polarization state, relative to 
corresponding transverse electric and transverse magnetic 
polarization states of the one or more optic rays, respectively, 
is less /than approximately 20% loss. 



Dallas2 725320 v 2, 34013.00028 



102 



Patent Application 
Attorney Docket No.: 340L^ : 00028USPT 
Client ReferenceyNo. : D-99019 



9 

I'fi 



1 U 

2 \i 

1 
2 
3 
4 
5 
6 
7 



142. The communications system of claim 132, wherein: 
the output optical rays include tr^sverse electric and 

transverse magnetic polarization statues; and 

for each output optical signal^/the difference between the 

loss of the transverse electric polarization state and the loss 

/ 

of the transverse magnetic polarization state, relative to 



corresponding transverse electric and transverse magnetic 

/ 

polarization states of the czfrie or more optic rays, respectively, 

i 



is less than approximately 10% loss. 




143. The communications system of claim 132, wherein: 
the number of/output optical rays is at least 8. 




144. The /Communications system of claim 132, wherein: 
the one^pr more input optical signals comprises at least one 
po 1 y chroma ta c s i gna 1 ; 

the pne or more output optical signals comprises a plurality 

// 

of narrowband optical signals; and 

the wavelength division device performs an optical 
demultiplexing operation. 
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145. The communications system exclaim 132, wherein: 
the one or more input optical signals comprises a plurality 
of narrowband optical signals; 

the one or more output Optical signals emitted from the 




wavelength division device/comprises a polychromatic signal; and 
the wavelength division device performs an optical 
multiplexing operation. 
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